Objective: The aim of this study was to compare the perceived oral health of elderly persons and the clinical reality of their oral status. Background: Persons aged over 60 have considerable need for oral health care; a need that increases over time. However, this population appears to be unaware of their state of oral health, and this may be a further obstacle to professional management. We thought it useful to examine the objective and the perceived oral health of these patients. Understanding what may influence their perception can help us to improve their management. Methods: The data analyzed in this work are the findings of a field survey carried out in elderly nursing home residents. Their objective oral health was evaluated by using two variables: oral profile, determined by clinical examination, and the oral health index determined using the Oral Health Assessment Tool (OHAT). Perceived oral health was evaluated using the various categories and fields of the General Oral Health Assessment Index (GOHAI). Results: Our clinical study showed a discrepancy between perceived oral health and the clinical reality: although a significant association can be demonstrated between the OHAT and the GOHAI, there are considerable variations. It also appeared that the number of teeth and total edentation considerably influence perceived oral health and that findings vary according to different situations. Conclusion: Numerous factors influence elderly persons' perception of their true oral health. In order to improve our elders' quality of life, the necessary measures must be taken for the follow-up and regular monitoring of their oral health. At the same time, all possible means should be used and awareness should be raised to improve the health behavior and perception of patients and their entourage. Keywords: aging, oral health, quality of life, dental health perception, dental care need
Aging of the population inevitably leads to a greater number of dependent elderly persons and it is estimated that 1,200,000 persons will be dependent in France in 2040, compared with 800,000 in 2000. 4 All the health professions are thus increasingly faced with the management of elderly persons who are losing their independence. Beyond the specific disorders of the elderly patient, the level of dependence necessarily affects their management. This is also true of gerodontology: with regard to oral health, there is a high prevalence of dental disorders [5] [6] [7] (caries, periodontal diseases, toothlessness) whose treatment is influenced by the patient's ability to cooperate, while loss of cognitive, motor and sensory faculties prevents maintenance of good oral hygiene. 8, 9 These disorders can have a considerable effect on health by increasing the risk of onset or aggravation of infections (respiratory in particular), cardiac disturbances and malnutrition, as microorganisms of oral origin are aggravating factors and cofactors of morbidity in the elderly. [10] [11] [12] The immediate environment of these patients and their residential arrangements appear to play a capital role in improving the follow-up of their oral health. Important questions are raised in all developed countries as to the quality of care provided by residential institutions for the elderly, notably in comparison with management at home: 13, 14 the mere fact of living in an institution decreases visits to a dental surgeon by 25% compared with a population of independent elderly home-dwellers. 15 Lastly, it should be stressed that poor oral health also affects the quality of life as it leads to deterioration of selfimage and of relationships with others. 16, 17 In a recent study that we carried out based on a national survey, we observed that in both the populations studied, homedwellers and patients living in an institution, 80% of persons stated that they had no problems of caries, loosened teeth and receding gums, or dental abscesses, whereas the literature demonstrates that this population has an objective and increasing need of care. 18 They appear to be unaware of their state of oral health, and this may be a further obstacle to professional management. As part of a field survey on institutionalized populations, we thought it useful to examine the objective and the perceived oral health of the residents.
The aim of this study was to compare the perceived oral health of elderly persons and the clinical reality. Understanding what may influence their perception can help us to improve their management.
Materials and methods
We carried out our study in two residential nursing homes for the elderly in southern France, where we collected administrative and medical data as well as data on the residents' oral health. We present here our findings on the objective and the perceived oral health of the residents of these institutions.
Sample and study population
The two institutions for the dependent elderly people (for its French acronym) in which we carried out our research were situated in southern France, one in a rural area (n=53) and the other in an urban area (n=119), with a total of 172 residents. As part of our research protocol, an agreement was made with each institution and a consent form was given to each resident. One hundred fourteen residents subsequently agreed to take part in the survey (n=43 in the rural area, n=71 in the urban area). The characteristics of our sample are presented in Table 1 .
Objective oral health variables
In order to assess the factors of objective oral health, our research protocol was based on intraoral clinical examination of the 114 residents, carried out by a dental surgeon.
Firstly, this examination defined four oral profiles:
-teeth/denture: teeth present on at least one of the two dental arches, with a partial or full dental prosthesis on at least one of the two arches, -teeth/no denture: teeth present on at least one of the two arches, no prosthesis, -no teeth/denture: no teeth on either of the two arches and a full prosthesis on at least one of the two arches, -no teeth/no denture: no teeth on either arcade, no prosthesis.
To determine an oral health index, we used the French version of the Oral Health Assessment Tool (OHAT), validated by Chalmers et al in 2005. 19 This tool provided an overall view of the state of the mouth and identified the unhealthy areas likely to lead to deterioration in oral health and in the patient's comfort. It also had the major advantage of not calling on the patient's capacity to understand and to express themselves, so persons with cognitive disorders could be evaluated.
20,21
The OHAT is composed of eight items: lips, tongue, gum and tissues, saliva, natural teeth, dentures, oral cleanliness and 
Variables of perceived oral health
We used the General Oral Health Assessment Index (GOHAI) to evaluate oral health-related quality of life. 22 This questionnaire, developed by Atchison and Dolan, 23 has been widely used to evaluate oral health in clinical or epidemiological studies. It was initially validated in the United States and has since been validated in several languages, [24] [25] [26] [27] [28] notably in French. 29 Subjects were asked if they had always, often, sometimes, seldom or never experienced any of the cited problems in the past month. Questions were worded sometimes positively, sometimes negatively, so that respondents needed to reflect on their answers. Responses were scored on a scale ranging from 1 to 5. The total score on the GOHAI ranges from 12 to 60. The higher the score, the better the quality of oral health ( 
Statistical analysis
A detailed descriptive analysis was performed. Qualitative variables were presented as numbers and percentages (n, %). Quantitative variables were expressed as means and SD as well as medians sorted at the 25th and 75th percentiles (interquartile interval). The Fisher exact test was used to test the association between two categorical variables. The non-parametric Spearman's test was applied to evaluate a possible correlation between the number of years spent in the institution and GOHAI and OHAT scores, respectively. The Cochran-Armitage test was used to assess trends in the proportion of individuals with poor self-perceived oral health according to their objective OHAT category. The three GOHAI subscore distributions between levels of the oral profile variable were compared by the non-parametric Kruskal-Wallis test. Pairwise exact Wilcoxon rank sum tests were subsequently conducted to examine differences between the four profiles where significance was observed at the 10% level. Post-hoc pairwise Fisher exact tests were performed to test associations between OHAT in three categories and each pair of oral profiles. For all pairwise comparisons, the False Discovery Rate (FDR) approach was used to correct for multiple testing. Statistical analyses were performed using SAS 9.4 software (SAS Institute Inc., Cary, NC, USA) and R Software version 3.5.1 (R Foundation for Statistical Computing, Vienna, Austria). All statistical tests were two-sided except for the Cochran-Armitage test, and the significance level used was 0.05.
Ethics
The investigation conformed to the provisions of the Declaration of Helsinki and the agreement of the Ethics Committee of Aix-Marseille University was obtained before starting. All the participants provided written informed consent.
Results
The data on oral health are based on the sample of 114 individuals. Evaluation of perceived oral health requires the patient's cooperation, and so the sample consisted of 94 individuals as 20 residents in the total population were unable to respond during the interview because of decreased ability to understand or to cooperate. Distribution of residents according to oral profiles and OHAT and GOHAI categories is shown in Table 4 . Objective oral health
Oral profiles
The residents' oral profile was determined in the first intraoral clinical examination. Nearly 43% of residents had a denture that replaced all or some of the missing teeth and 39.47% of residents had no teeth on either of the two arches (total edentation).
OHAT
Examination based on the OHAT yielded the overall OHAT score and the score for each item for all residents (Table 5 ). In our sample, the total score ranged between 1 and 12, distributed between the three categories as follows: 18.42% of residents had a healthy mouth, 53.51% showed changes requiring monitoring and 28.07% had an unhealthy mouth giving cause for concern.
Perceived oral health
Evaluation of perceived oral health using the GOHAI questionnaire showed that over half of the residents who responded (53.19%) stated that they had a poor oral quality of life while 8.51% stated that they had a good oral quality of life. Over 38% stated that they had a medium oral quality of life. Mean GOHAI score was 46.67, indicating the poor perceived oral quality of life. Data on the three GOHAI fields for the 94 residents who participated in the interview are presented in Table 6 .
OHAT and perceived oral health according to the length of stay in the institution The overall OHAT score and length of stay in the institution showed a significant positive correlation (ρ=0.257; P=0.006). Although the correlation is weak, the longer the stay in the institution, the higher the OHAT score, and so the state of oral health is a cause of concern. The correlation between the overall GOHAI score and length of stay in the institution did not significantly differ from 0 (P=0.406).
OHAT and perceived oral health according to oral profile ( Figure 1) Distribution of the residents according to the three OHAT categories for each oral profile is shown at the top of Figure 1 . The Fisher exact test revealed a significant association between OHAT categories and oral profile (P=0.004). Post-hoc pairwise exact Fisher tests showed a significant difference between the teeth/denture and no teeth/no denture profiles (FDR-corrected P=0.003).
Analysis of the three GOHAI categories in relation to oral profile (at the bottom of Figure 1) shows that residents who reported good oral quality of life were those who were dentate: the edentate residents, with or without dentures, never reported good oral quality of life.
A large proportion of individuals reported a medium oral quality of life (25%-43.3%) whatever their oral profile. The proportion of individuals who reported poor oral quality of life was practically identical for both dentate profiles (45% with dentures, 43.65% without dentures).
This proportion was very high for the totally edentate profile, 66.67% for those with dentures and 75% for those without dentures. However, the Fisher exact test showed no significant association between OHAT categories and oral profile (P=0.221).
Looking more closely at the three GOHAI fields taken separately and according to the oral profile (Figure 2) , we see that the smallest value of the median is that of the no teeth/no denture profile for each of the three domains. The Kruskal-Wallis test showed that at least one of the four profiles differed from at least one of the others regarding the GOHAI subscore related to the functional field (P<0.001). All pairwise comparisons showed significant differences between the profiles in terms of functional field subscore except for "teeth/no denture" vs "teeth/denture" and "no teeth/no denture" vs "no teeth/denture". The P-value for the GOHAI subscore associated with the psychosocial field (rdiscomfort/pain) was 0.069 (0.889). Concerning the psychological field subscore (where global significance was observed at 10% level), only the "no teeth/no denture" vs "teeth/denture" comparison was significant (FDR-corrected P=0.044).
Objective and perceived state of oral health (Figure 3 ) Secondly, we examined the oral state of health reported by the residents according to the three GOHAI categories which we associated with the three OHAT categories established during the clinical examination. We observed a significant association (P<0.001, Fisher exact test) between the OHAT variable and the GOHAI variable. The Cochran-Armitage test showed that the percentage of persons reporting poor oral health decreased as objective oral health improved (one-tailed P<0.001).
Discussion
Maintaining optimal oral health is a challenge for those caring for elderly institutionalized persons. If not maintained, oral health can rapidly deteriorate and so compromise general health and quality of life. It is of primary importance that care teams should be able to intervene early and simply. Ideally, intervention would be based on the health status reported by the patient, thus avoiding clinical examination and saving time and money. However, our clinical study showed a discrepancy between perceived oral health and the clinical reality: although a significant association can be demonstrated between the OHAT and the GOHAI, there are considerable variations. This situation has been described in the literature, and many studies have found no link between clinical and perceived health. Elderly patients may state that they are satisfied with their oral health, whereas clinical examination shows poor clinical status or the contrary. This is because the disease is measured by an objective indicator, whereas a subjective indicator reflects perceived health and is associated with human experience. 31, 32 It therefore seems important to analyze the determinants of perception of such health, in order to establish what may be the clinical and subjective factors that influence elderly persons' perception of their oral health. When in our study we look at the oral profile, it appears that perceived oral health is greatly influenced by the number of teeth and total edentation and that the findings vary depending on the situations. The same debate is found in the literature, where total edentation is presented as a factor that is positively associated with the perception of health due to the absence of caries, pain or discomfort. 32, 33 Patients also become accustomed to their lack of teeth, with or without dentures, as they consider that it is part of the aging process. Conversely, another study stated that edentation was associated with a negative perception if the patient feels the need for care and/or has trouble in chewing or a disturbance of taste. 34 Andrade et al 35 were in agreement while stressing that edentate persons have a more negative perception of health than dentate persons, although this relation is not truly predictive of perception of oral health. Lastly, loss of a tooth affects perception of oral health, but it is not a very powerful marker as it can influence perception negatively or positively depending on the conditions in which the tooth was lost: 36 cessation of acute pain, maintenance of chewing ability, anterior or posterior location of the tooth, tooth replaced or not. It is also necessary to take into account the need for prosthetic rehabilitation which may sometimes be underestimated by the patients. Several studies have shown that the perceived need for a prosthesis is associated with poor perceived oral health. Silva et al 37 observed that the lowest GOHAI scores were those of patients who expressed the need for prostheses, while Schutzhold et al 38 found a correlation between the number of unreplaced missing teeth and negative perception of oral health. In the study of Esmeriz et al, 39 the wearing of a prosthesis was associated with a positive perception. Several authors 38, 40, 41 also explain that a prosthesis restores the patients' function and esthetics, and so improves selfimage. Wearing dentures may be considered as the elderly person's wish to restore their oral health, regain a good self-image and self-esteem. It may also be suggested that the need for a prosthesis is related to the patient's impression that they need care, and so by extension to a negative perception of health. We may also consider the quality of prostheses: use of removable prostheses can be a negative factor of oral health, 37 particularly if they are not functional and the patient cannot chew comfortably.
Conversely, a removable prosthesis may be associated with better chewing and so with better perceived oral health. 42 In their study published in 2011, Silva et al 43 found a positive association between perceived oral health and full dentures on both arches, which appeared to improve the oral health of the elderly persons. Lastly, regarding the absence of rehabilitation, we point out the study of Ugarte et al 44 in Bolivia, where many patients stated that they could chew well without prostheses. In this case, the culture and health perception of the patients concerned or their limited access to dental care lead them to accept the deterioration of their oral condition. It is thus understandable that at this stage, the diversity of perceptions, clinical situations, general health, type of food or the patient's dental history as well as many other factors have an impact on the patient's self-perceived oral health, which may be very different from that diagnosed on clinical examination.
In our work, we share this analysis when we attempt to cross-analyze the GOHAI and OHAT data: while we demonstrated that the percentage of individuals reporting poor oral health decreases when objective oral health improves, nevertheless we observe that the patient's perception of oral health may vary greatly even though clinical examination has shown a healthy mouth or one with changes requiring observation.
The literature shows that the GOHAI is an indicator of patients' oral quality of life, but that it does not reflect the clinical situation. 35, 39, 45, 46 In their study, Andrade et al 35 observed a significant link between positive perception of oral health and a high GOHAI score in three of its dimensions (pain, psychosocial, functional), as well as a relation between a negative perception of health and a low score in the psychosocial field. Another study has also shown a relationship between negative perception of oral health and a low score in the psychosocial and functional fields.
46
The last two studies stress the usefulness of preferentially taking into consideration the overall score, the three categories of the GOHAI, in order to identify more specifically the patients' subjective needs. Finally, we will highlight the notion of resilience developed by some authors. 47, 48 Resiliency can play an important role in explaining the difference between objective and perceived oral health. Resilience is one of the positive individual traits that can ultimately contribute to active and healthy aging. The concept of resilience refers to a dynamic process involving social or personal psychic factors that are important for healthy development, even in a situation of weakness. Older people who are more resilient can adapt more easily to losses related to oral health. Therefore, the self-perceived quality of oral life appears better.
Conclusion
The aim of this work was to understand what can influence elderly persons' perception of oral health, in order to help to improve their management. Self-perception of oral health in the elderly appears to be influenced by a multitude of intrinsic and extrinsic factors such as the direct and indirect environment, the social and cultural milieu, education, type of residential arrangement and also oral health status. Several authors have addressed this subject and shown its intrinsic difficulties and have also opened up new perspectives and axes of reflection such as the notion of resilience. A high potential of resilience could, as it were, enable patients to more easily accept dentures or the loss of a tooth and so improve selfesteem and quality of life. The ability to adapt is very certainly a factor that influences perceived oral health, and one on which it is possible to act by information, education and the introduction of simple measures of assistance in order to help seniors to age well.
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